Introduction
Most ovarian follicles undergo atresia rather than ovulation (Byskov, 1978) . The earlier stages in the process of atresia are difficult to investigate since atretic follicles can be recognized only after morphological changes have already become evident. Two approaches to study atresia in a synchronized population of follicles have been used : (1) daily injections of pentobarbitone to rats, starting on the afternoon of the day of pro-oestrus, produce atretic changes in most of the large follicles after 3-4 days (Braw & Tsafriri, 1980; Uilenbroek, Woutersen & van der Schoot, 1980) , and (2) hypophysectomy of pro-oestrous rats leads to atresia of the preovulatory follicles by 1 day after surgery (Braw, Bar Ami & Tsafriri, 1981) .
During the later stages of the atretic process the oocyte undergoes meiosis-like changes, i.e. germinal vesicle breakdown (GVB) and extrusion of the first polar body (PB). The functional significance of these changes is still unclear. During normal oocyte maturation these events are accompanied by an increase in oocyte oxygen consumption (Magnusson, Hillensjö, Tsafriri, Hultborn & Ahrén, 1977) . The oxygen consumption by the cumulus oophorus decreases after exposure to gonadotrophin (Dekel, Hultborn, Hillensjö, Hamberger & Kraicer, 1976) but spontaneous maturation of oocytes in culture in the absence of gonadotrophins occurs without any change in cumulus respiration (Magnusson & Hillensjö, 1981) .
The aim of the present study was to examine (a) Hypophysectomy was performed on the morning of pro-oestrus under ether anaesthesia using the intra-aural approach (Zarrow, Yochim & McCarthy, 1964 (Ekholm, Hillensjö & Isaksson, 1981) . Some rats were given a second injection of PMSG (10 i.u.) immediately before hypophysectomy, a procedure previously shown to prevent the atresia that follows hypophysectomy . Pentobarbitone injections were given to PMSGtreated immature rats on the afternoon of the day of pro-oestrus, i.e. 54 h after administration of PMSG, and on the following days as described above for mature rats.
Isolation of cumulus complexes and oocytes. Rats were killed by cervical dislocation before the critical period on the day of pro-oestrus, on the day after the last pentobarbitone injection or at a specified time after hypophysectomy. Cumulus-oocyte complexes were isolated by incision of the largest follicles with a needle. In some experiments preovulatory follicles were isolated from prooestrous rats and cultured as previously described (Tsafriri, Lindner, Zor & Lamprecht, 1972) before isolation of the cumulus complex. Oocytes were denuded by repeated sucking through a set of precision-made mouth-controlled micropipettes with successively smaller diameters, the small¬ est of which had a diameter only slightly larger than the oocyte.
Determination of oxygen consumption. Oxygen consumption of single cumulus complexes or denuded oocytes (3-4 per measurement) was determined microspectrophotometrically using haemoglobin (45-60 µ ) as an indicator of oxygen tension (Hultborn, 1974; Magnusson et al., 1977) . Oxygen consumption by the intact cumulus complex mainly (90%) reflects cumulus cell respiration (Ahrén et al., 1978) . The cells were placed in haemoglobin-containing medium in a minute (12-3 nl) gas-tight chamber and the increase in absorbance at 435 nm, reflecting dissociation of oxyhaemoglobin due to lowered oxygen tension, was recorded. Each measurement required 5-15 min. In the experiments with cyclic rats Eagle's medium (Gibco) supplemented with 10% fetal calf serum (Gibco) was used, whereas in the second series of experiments with immature PMSG-treated rats a chemically defined medium, BMOC (Magnusson et al., 1977) , was used. It has earlier been shown that the use of these two different media does not influence the measurement of oxygen consumption (Magnusson & Hillensjö, 1981) . Statistical differences were calculated by analysis of variance followed by Student-Newman-Keuls multiple range test (Woolf, 1968 Text- fig. 3 . Oxygen consumption by oocyte-cumulus complexes from atretic follicles of hypo¬ physectomized or pentobarbitone-treated cyclic or hypophysectomized immature rats ; some of the latter were given an additional PMSG injection immediately before hypophysectomy (@).
Values are mean ± s.e.m. for the number of measurements indicated at the base of the columns. **P < 0-01 compared to control value (cumuli from preovulatory follicles from untreated pro-oestrous rats).
Discussion
Follicular atresia is characterized by morphological and biochemical changes. For example, basal and LH-induced progesterone secretion increase early during the process of atresia, whereas the secretion of androgens and oestradiol decreases (Braw & Tsafriri, 1980; . Another characteristic feature is that during later stages of atresia the oocyte undergoes meiosis-like changes, i.e. GVB and polar body formation. During normal maturation of the oocyte consumption of oxygen by cumulus oophorus cells and the oocyte changes characteristically (Ahrén et al., 1978) . The major aim of this study was to test whether the meiosis-like changes during atresia were accompanied by similar changes in respiration. It was found that oocyte respiration in atretic follicles followed the same pattern as during normal maturation (Magnusson et al., 1977) Gonadotrophins have been shown to inhibit cumulus respiration (Dekel et al., 1976; Magnusson & Hillensjö, 1981 (Braw & Tsafriri, 1980; Uilenbroek et al., 1980; (Foote & Thibault, 1969; Tsafriri & Channing, 1975) is interrupted by the atretic degeneration. This would permit resumption of oocyte meiosis in a manner similar to normal maturation until the degenerative process affects the oocyte as well. That oocyte maturation during atresia is similar to normal maturation is suggested not only by the present findings on oocyte respiration, but also by the finding that maturing oocytes isolated from atretic follicles can be fertilized (sheep: Moor & Trounson, 1977; rat: R. H. Braw, unpublished) .
